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The anomalous IR effects on surface of nanomaterials are an important aspect 
of particular properties of nanomaterials. In the IR investigation of nanomaterials, 
it has been revealed that the IR spectral features of CO-probe molecule turned into 
Fano-like spectral line shape from Surface Enhance IR Absorption (SEIRA) and, 
furthermore, turned into Abnormal Infrared Effects (AIREs) as the increase of 
agglomeration of nanoparticles or the augmentation of nanoislands in 
nanostructured films. 
We proposed a mechanism of interaction and electron-hole damping to 
interpret the anomalous IR effects and the spectral features. A theoretical 
simulation shows that the nanostructured surfaces, which give rise to interparticle 
interaction, coupling with electron-hole mechanism, may contribute to the origins 
of the change of spectral features observed on the nanomaterials. We also 
calculated the local electric field near the nanoparticle by considering the 
interaction between the dipoles and by using the Laplace transform formula. The 
change of the electric field as the change of the radius of the nanoparticle was also 
studied, furthermore, the interaction between the adsorbed CO and the adsorbate 
nanoparticles were also discussed. 
The investigation in the present thesis has contributed to understand deeply 
anomalous IR properties of the nanomaterials, especially to develop a reasonable 
theoretical mechanism. 






















































年以前。早在 1861 年，随着胶体化学的建立，科学家就开始对直径为 1～100 
nm 的粒子的体系进行研究。直到本世纪 60 年代人们才开始对分立的纳米粒








































比例和粒径之间关系如图 1－l，纳米粒子粒径在 10nm 以下，将迅速增加表面





















































































η=                       (1-1b) 
其中δ 为能级间距，EF 为费米能级，N 为一个金属纳米粒子的总导电电
子数，V 为纳米粒子的体积，n 为电子密度。显然，对大粒子或宏观物体当
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